Introduction
'To get back my youth I would do anything in the world, except take exercise, get up early, or be respectable' (Oscar Wilde, The Picture of Dorian Gray, 1891).
Unfortunately for those of us who subscribe to this outlook, physical activity is the most effective way to maintain a healthy body and mind. This might seem obvious; however, the evidence that exercise is beneficial for general health (i.e. prevention of hypertension, heart disease, type II diabetes, osteoporosis and depression) began to be taken seriously in western society only towards the end of the previous century. Indeed, in 1975 it was observed that 'physical fitness and physical education have no respected place in the American public health movement. Their practitioners have been labeled by at least one elder statesman of public health as ''the big-muscle boys'', and this contemptuous attitude has persisted to this day' [1] . However, a decade later, in view of the increasing evidence for the health benefits of exercise 'the Public Health Service specified ''Physical Fitness and Exercise'' as 1 of the 15 areas of greatest importance for improving the health of the public' [2] .
Study after study has now shown that the risk of contracting cardiovascular, metabolic and metastatic diseases is mitigated by exercise and a diet containing fruits and vegetables [3, 4] . However, it is not as well appreciated that exercise and a healthy diet also provide substantial benefits for brain function. Physical activity improves cognition and might delay age-related memory decline [5, 6] . In addition, exercise protects against brain damage caused by stroke [7] , promotes recovery after injury [8] and is an antidepressant [9] . Similar to exercise, nutrition affects brain function. Consumption of food high in saturated fats and cholesterol increases the risk of cognitive decline, whereas dietary restriction benefits learning and protects the brain from oxidative stress [10] . There is also increasing evidence that dietary supplements enhance learning and memory. Of interest are the omega fatty acids, certain spices, teas and fruits [11] . Interestingly, these supplements enhance the benefits of exercise for brain function [11] [12] [13] . Possible common mechanisms of action for exercise and diet on cognition are discussed.
Exercise and cognition Young and aged humans
Few studies pertaining to exercise and cognition have been carried out in children and young adults [6] . However, a positive correlation between physical activity and learning and intelligence scores was reported in a meta-analysis of school-age children [14] . In addition, in college students reaction time [15] and vocabulary learning were faster immediately after intense running [16] . Similar results were obtained in young adults after 12 weeks of aerobic training (average age 33) [17] . This research indicates that, rather than observing a ceiling effect of exercise in young people, being active makes a functional difference. In addition, aerobic exercise in childhood might increase the resilience of the brain later in life, resulting in a socalled cognitive reserve. Indeed, a positive correlation between physical activity at ages 15-25 and information processing speed in older men (62-85) was reported [18] .
In aging humans the cortex and hippocampus atrophy [19] and memory function declines [20] . These deleterious consequences of aging might be attenuated by exercise [6] . Physically fit aged individuals, identified by self-report of activity level, performed better on measures such as reasoning, working memory, vocabulary and reaction time than their sedentary counterparts [21] . In intervention studies healthy sedentary adults between the ages of 60 and 85 years participate in an exercise regime several times per week over the course of several months to several years. Cognition and fitness is assessed before and after the intervention. Although studies vary in duration, intensity and type of exercise, overall physical activity improves cognitive function [6, 22] . This positive outcome is reflected in neurophysiological measures such as electroencephalogram, event related potential (ERP) and functional magnetic resonance imaging (MRI) studies [6] . For example, ERP latency is decreased and amplitude is increased in 
